We obtain theorems on the convergence of separable approximations for t-matrices which derive from local potentials.
I. INTRODUCTION
This paper studies the convergence of separable expansions for the off--l shell two-body t-matrix.
Numerous authors' have constructed different schemes for obtaining specific finite rank approximations for the t-matrix and have studied their convergence in differing model problems.
The general aim of all these works is to obtain an accurate expansion of the t-matrix which will be suitable for solving Faddeev's equations for the three-body scattering problem. Here we study the convergence of separable t-matrix expansions in an abstract format and obtain a theorem which states that convergence in the operator norm is impossible. We prove this general result for any t-matrix which is derived from a potential that has some local part.
II. THE NON-COMPACTNESS OF THE t-MATRIX
In this section we shall pro%e that a t-matrix ?lerived from a local potential is non-compact. It is this non-compact property that makes the convergence of finite-rank approximations difficult.
Here the t-matrix we examine is the solution of the Lippmann-Schwinger equation
for a two-body interaction v, a complex energy variable z, and a resolvent . g,(z) = PO -z) -' expressed in terms of the free hamiltonian ho. 
The results of Faddeev that we need in this work are-that when the conditions 
Now let us demonstrate that t(z) is non-compact.
First we note that the condition that v is local means that v is a multiplication operator when expressed in coordinate space. Thus it is non-compact.
Since the Fourier transformation from coordinate space to momentum space is a unitary transformation v is noncompact in ri9. Now we suppose t(z) is compact. We know vg,(z) is compact, and so will be the product vg,(z)t(z). Equation (1) tells us that v is the sum of two compact operators. Thus v must be compact. This is a contradiction. \ So we have shown that t(z) is non-compact.
This establishes proposition 1.
We extend the domain of validity of proposition 1 to include the entire z plane, excepting a small neighborhood around the bound-state poles of t(z).
This extension follows at once from the following lemma. Lemma 1. Let conditions A and B be satisfied then the difference t(zl) -t(z,) is compact for all z 1 and z2 in the upper (or lower) half z-plane which excludes the discrete spectra of X.
Proof:
This result is easily established by direct calculation. We use the wellknown identity which contains the full off-shell unitarity in the two-body scattering problem, viz ttq -W,) = (z2 -q tq gotzl) go@,) ttq Let$m z2 >O. Now suppose t(zl) compact. Then
implies t(z2) is compact since it is the sum of two compact operators. This contradicts proposition l-so t(z,) muqt be non-compact.
III. THE CONVERGENCE OF SEPARABLE EXPANSIONS
We now turn to the implications of proposition 2 for the convergence of finite rank approximations to t(z). All separable approximations take the form ttz 2'; z) = tN(F, 2 ; z)
i=l j=l where the fi and gj are square integrable and cij(z) are constants and N is the order of the finite rank approximation tN(z). We summarize our conclusion in two propositions.
Proposition 3. Let tN(z) be any finite rank approximation described above then the Hilbert-Schmidt norm of the difference t(z) -tN(z) is infinity. 
Our last proposition states that convergence in the operator norm is impossible. one. However the only important aspect of the potential our proofs required is that the potential was non-compact. If we add to any non-compact operator a compact operator the sum remains non-compact. Thus our results extend to potential which are a sum of a local part and a compact part, provided that conditions A and B are satisfied.
